Introduction
In an early study of family migration patterns, Costa and Kahn (2000) show that an increasing proportion of America's power couples (couples where both spouses are college educated to at least Bachelor level) were found in large metropolitan areas between 1940 (when 32 % were) and 1990 (when 50 % were). Costa and Kahn (2000) argue that this geographical shift for power couples is predominantly due to the greater probability of a successful labour market match for both spouses that larger metropolitan labour markets offer. In their model, power couples are viewed as dual career households in the sense that both household members aspire to their own careers (Mincer 1978) . If power couples are joint decision makers, they face the difficulty of finding jobs that match the skills of each spouse within a reasonable distance from their mutual home. This may lead power couples to concentrate in large metropolitan areas where there are more potential job matches. Increases in the rates of college education and labour market participation amongst women (Goldin and Katz 2008) exacerbate this matching requirement, increasing the polarity across family education patterns found for metropolitan and rural areas. Costa and Kahn (2000) refer to this as a "colocation" phenomenon.
necessarily accord with the highest education level. In other words, if there is a substantial difference in the earning capacity across couple members, then when couples do migrate, it is the education level of the highest salary earner (typically the husband) which best predicts this propensity to migrate. Whilst this may maximise the welfare of the couple, it also implies that the lower salary earner can become a "tied-mover" in the migration decision.
If women recognise that they will be typically be tied-movers, they would respond by seeking qualifications which are general rather than specific in nature (Becker 1962 (Becker , 1964 allowing them greater geographical mobility and firms will be less likely to offer them training incorporating job specific skills. If women further believe that they will face a wage cut when migrating with their partner (Blackburn 2010) , they may engage in less education resulting in gender-based productivity and earning differentials (Compton and Pollak 2007; page 479) .
A simpler explanation which may be consistent with colocation and/or tied-moving is that the college educated tend to migrate into LMAs as they are attracted by the extra facilities available there and/or are typically more able to pay for them than those with lower education levels (Krugman 2015) . This "urbanisation" results in a larger pool of the college educated in metropolitan areas over time.
Australia is particularly suitable for a within country migration study: it has one of the highest internal migration rates amongst stable economies (Hugo and Harris 2011, page 15 ) and a considerable proportion of its population live in urban areas.
1 Our contribution is to enrich this area of research by investigating internal migration movements of couples within Australia, explicitly allowing for the education of each couple member, and with a particular focus on the potential association between migration and local labour market features. We believe that this is the first study of this nature carried out in the Australian context. Data and variable selection are discussed in the next section, estimation methods and results are presented and discussed in Section 3, with conclusions provided in Section 4.
The migration patterns of couples in Australia
The data are taken from the Household, Income and Labour Dynamics (HILDA) 2 survey which is a nationally representative, annual sample of private Australian households. The HILDA Survey was launched in 2001. Each year, individual adult members (those aged 15 years and over) of households are interviewed over a broad range of socioeconomic topics, with particular emphasis on income, labour market characteristics and family formation. (For greater detail on the HILDA Survey design see Summerfield et al. 2013) .
We make use of eight waves of the HILDA data (waves 2 to 9). The first wave is excluded due to a lack of data on pertinent variables.
3 Whilst Australia was slow to respond to the recent international financial crises (IMF 2009, pages 11-14) , 2010 saw an impact from the global recession and a substantial growth in unemployment (Junankar 2014) , the time period of interest has been accordingly limited to 2009. The sample is also restricted to couples whose average age is 50 or less as it is plausible to assume that these couples are more inclined to move for career reasons than are older households closer to retirement age. 4 These sampling restrictions and those associated with the explanatory variables leads to the identification of 14,097 couple observations. The couples are divided into four categories based on the education levels of the members: "power" couples (both couple members have at least a college, defined as Bachelor or higher level, degree); "male" or "female half-power" couples (only the male or female partner, respectively, has at least a college degree); and "no-power" couples (neither of the partners has a college degree). Table 1 reports the distribution of the 14,097 sample units across the four couple categories. We can see that of the 14,097 couples in the sample, 2385 (or 16.9 % of the total) are power couples, of these 94 couples migrated (or 3.9 % of the 2385 power couples).
The term "migration" is used in this work to identify a change in Major Statistical Region (MSR) residency, with a relocation of 50 km. Data available in HILDA provide the geographical identification of households at a MSR level. Information on MSRs was combined with information on the Section of State (SOS) which enables grouping into three broad types: major city, urban or rural. The joint use of MSRs and SOS leads to the identification of migration movements and type of place of destination and origin. The distance moved from the last wave is calculated by the data providers using geocoded addresses (Summerfield et al. 2013, pages 32-35) . Migration is relatively common in the sample, columns 3 and 4 of Table 1 reveal that 550 (or some 4 %) of the couples migrated between 2002 and 2009. Figure 1 reports the overall geographical distribution of couples by power-type and by type of location. Living in a major city is clearly the most common outcome for all of the couple types, more so for the power couples. There is also prima facie evidence that male-power couple outcomes have a more similar geographical distribution to power couples than do female-power couples or no-power couples. Table 2 presents selected summary statistics for the variables and samples of interest. The table contains five columns for the full sample, power couples, male-power, female-power and no-power couples, respectively. Beginning with the full sample of all couples in column 1 of Table 2 , males (panel 1) and females (panel 2) can be seen to have similar education (both genders having on average close to 13 years of education). We assume individuals judge whether they are over or under-educated by comparing their own education (measured in years) with the local area (MSR) average education for their occupation. Furthermore, if the individual is not employed, she/he is assumed to compare their education level to the average education of those not in employment in their MSR. These relative education measures are constructed for the two genders separately; the female member of the couple compares herself with the local female labour force and similarly the male member of the couple compares himself with the local male labour force. Overall (see Table 2 ), females tend to be over-educated relative to males although there is substantial variance in the measure. When the analysis is restricted to power-type couples (columns 3 and 4), the power members of the couples are typically over-educated and the no-power member under-educated, analogously both couple members are on average under-educated in no-power couples (column 5). The MSR unemployment rate is included as an indicator of local labour market tightness. This measure is also constructed for the two genders separately. Perhaps unsurprisingly, this measure of unemployment is similar for the two genders, being slightly less for power couples than for no-power couples. A further indicator of labour market tightness is provided by constructing a measure of local labour market job insecurity. A particularly attractive characteristic of the HILDA Survey is the presence of subjective job insecurity information. The respondent is asked: "What do you think is the per cent chance that you will lose your job during the next 12 months? (That is, get retrenched or fired or not have your contract renewed)". A value of 0 indicates the individual is certain of retaining their job, whereas a value of 100 suggests the individual is certain of losing his/her job in the next 12 months. Local market job insecurity was constructed by taking the average of this subjective job insecurity measure at MSR level for the two genders separately. As shown in Table 2 , on average males report a slightly more insecure local labour market than females and this is true for all couple types (considering columns 1 to 6, inclusively). Table 2 also reports labour force status for males and females across power-type couples. Employment rates are considerably higher for males at 94 % for all males and 75 % for all females. The biggest employment difference across couple members occurs amongst male-power couples (with 97 % of the men and 71 % of the women employed). In general, the gender employment rates are closer for power couples and female-power couples, whilst no-power couples also have considerably fewer women employed. A similar pattern is found for the percentage out-of-the-labour-force; men are consistently found to be more likely to be participating in the labour market, with the gender gap in participation being highest in male-power couples (followed closely by no-power couples). In aggregate, and unsurprisingly, unemployment rates are lower amongst power couple members than no-power couples. Considering household characteristics (panel 3 of Table 2 ), the average age distribution across couples is similar with male-power couples averaging the oldest at 39 years. On average, 63 % of the households in the full sample have dependent children present (with, on average, 1.3 children), this is 60 % when the female couple member is a graduate (1.1 children). Household financial year disposable income is calculated as the difference between household financial year gross incomes (including wages and other income) less all household financial year taxes. Power couples have 53.5 % more household disposable HILDA Survey -Waves 2 to 9 (Pooled). Standard deviations not provided for simple binary (dummy) variables income than no-power couples in Australia. A substantial proportion of the couple members are foreign born, considerably more so amongst power couples (column 9). Home ownership is prevalent in Australia (Mariotti et al. 2015) , and the distribution of home ownership across power-type couples is consistent with expectations: no-power couples are considerably less likely to be home owners. We would expect home ownership to increase the costs associated with migration and to lessen the probability of the couple moving. Kranton (2000 and 2010) and Bertrand et al. (2015) argue that couples seek traditional roles with respect to the control of household resources, in particular, couples may reject labour market outcomes which result in women earning more than their male partners and/or that households display an aversion to women having higher incomes than their partners. Whilst on average, the male is more likely to earn more in the Australian labour market (comparing average hourly wages) regardless of power couple type, it is also clear that this is not always the case for every household; even in male-power couples, there are 12 % of households where the woman earns more, whilst males earn more in 59 % of female-power couples (see Appendix Table 7 for further summary statistics on primary earner status and power couple type). Junge et al. (2014) use split sample analysis with a very large Danish data set to consider the relationship between international migration and couple earner status, finding that primary earner status is important for men or women. We will return to consider the implications of similar split sample analysis for our model of within country migration below. In our base model, we include a measure of female household disposable income share which is the female partner's individual contribution to her total household's disposable income. The share of household income controlled by the female is on average 32 % (or some half of the share generally controlled by the male). This value varies between 25 % in male-power couples (column 5) to 41 % for female-power couples (column 7).
Estimation and results
We estimate two econometric models of migration. The first model estimates the probability of migrating allowing for sample selection:
where Eq. (1) estimates the probability of remaining in the sample, q Ã i ; and Eq. (2) estimates the probability of migrating y Ã i ; z it and x it are vectors of exogenous explanatory variables; δ and β are the corresponding vectors of parameters to be estimated; and v it and u it are error terms; N 1 denotes the full sample; N 2 includes all the couples that survive (e.g. couples that remain together and decide to keep participating in the survey).
5 Sample attrition can be considered by rewriting Eq. (2):
replacing v it with the estimated generalised residuals from the probit model, (shown by Vella (1993) to be equal to their respective inverse Mills ratio); the t test on λ is a test of attrition.
In the second model, the decision to migrate (or not) is modelled simultaneously with the type of place of destination (Compton and Pollak 2007, page 485) . The probability that observation i chooses outcome j is given by:
where j = 1, 2, 3, 4 represents the four destination outcomes (not migrating j = 1, migrating to rural j = 2, urban j = 3, or major city j = 4 location, respectively). The baseline category, chosen for the multinomial logit model, is not migrating.
Model 1, the migration decision
We begin with a base model for the probability of the couple migrating, corresponding to Eq. (3). The explanatory variables included in the base model are the type of power coupling (omitted category is no-power); the type of location (major city, urban or rural where the omitted category is urban); the age (and age squared) of each couple member; each couple member's education relative to the MSR average for their occupation; the presence of dependent children in the household, at least one couple member being foreign born, and if the couple are home owners. Full results for the base model are provided in Table 3 with no correction for attrition in column 1; IMR correction in column 2 (Vella 1998) 6 ; or inverse probability weighting IPW in column 3 (Robins et al. 1995) . 7 We did not find substantially improved results adopting IPW and instead adopt the simpler IMR correction throughout the analyses below. Whilst we discuss more readily interpretable marginal probabilities for selected results from the base model in detail shortly, it is worth noting here that we consistently find that couples are significantly less likely to migrate if the couple own (purchased or currently paying a mortgage on) their house across the three specifications in Table 3 . Table 4 presents the selected marginal effects from the probit estimation of the probability of migrating (with IMR correction); corresponding to Eq. (3) and the base model presented in column 2 of Table 3 . The results presented in column (A) of Table 4 reveal that power couples are 15.6 % more likely to migrate than no-power couples, male-power couples are 19.3 % more likely and female-power couples are 18.4 % more so, although these differences in rank are not significant (at standard confidence levels). The relationship between female-power couples and migration is, however, strongly significant in its own right. Moving across the columns in Table 4 , alternative explanatory variables are added to the model and the marginal effects associated with these variables are reported. Column B considers job insecurity in the local labour market of origin which is not found to be significantly associated with couple migration. Column C considers the local unemployment rate which is also not found to be significantly related to couple migration. Column D considers labour market status, household disposable income and the female income share. The final rows of column D suggest that couples where the female is not employed or couples with higher household disposable income are significantly more likely to migrate; however, female income share is not significantly relevant. Importantly, changing the model specification as we move across the columns in Table 4 is not associated with substantial or significant changes in the marginal effect of power couple status on the probability of migrating (as seen in the upper rows of Table 4 ).
It is notable that, unlike Compton and Pollak (2007) , we do not find male half-power couples are significantly more likely to migrate than are joint power couples. We also find that female half-power couples are significantly more likely to migrate than no-power couples. Couples are more likely to migrate when the woman is not working but this may reflect lower household opportunity costs associated with migration rather than the wife being a tied-mover. Focussing analysis on those households where both couple members are employed (see Appendix Table 8 ), a significant association between migration and power is found only for female-power couples, 8 furthering our belief that female graduates are not tied-movers in Australia. The results in Table 4 also reveal significant differences in the probability to migrate related to the type of origin location (Costa and Kahn 2000) ; compared to the omitted urban category, Australian couples are less likely to migrate if they are residing in a major city or a rural location. We explore this finding further next. Table 5 presents selected results for the multinomial logit estimation of the probability of migrating to major city (column 1), urban (column 2) or rural (column 3) destinations HILDA Survey -Waves 2 to 9 (Pooled) All estimates (in models A to D) include controls for the age (and age squared) of each couple member; each couple member's education relative to the MSR average for their occupation; dependent children in the household, least one couple member being foreign born, and if the couple are home owners. For ease of analysis, marginal effects are reported. p > abs(Z) in parenthesis. Significance levels: **p < 0.01; *p < 0.05. Standard errors are adjusted for clustering on household identifier relative to not migrating for the base model. 9 Relative risk ratios are recorded in italics, followed by the respective coefficient estimate and standard error. The panels in Table 5 correspond to the columns in Table 4 , so panel A of Table 5 provides results for the equivalent model in column A of Table 4 ; panel B of Table 5 for column B of Table 5 and so on.
Model 2, migration and destination determined together
The selected results presented in column 1 of panel A of Table 5 reveal that power couples are 2.8 times more likely to migrate to a major city relative to the omitted nopower couples; male-power couples are 2.9 times more likely; and female-power couples are 1.6 times more likely. Reading across the columns in panel A reveals that the significant relationship (and the qualitative ranking) between migration probability and power-type is found for migration into a major city; there are no significant associations found for couple power-type and the probability to migrate to urban or rural locations. Considering the type of the origin location in column 1, after controlling for power couple type and compared to the omitted urban, couples are less likely to migrate if they come from a major city already. Couples are also less likely, compared to those living in an urban area, to move from a rural area to a major city or to an urban location.
Similar results are found in panel B when the gender-specific labour market insecurity measure of the origin MSR is included in the analysis; in panel C when the genderspecific unemployment rate in the origin MSR is included; and in panel D when individual labour market status, household disposable income and female couple member's share of household disposable income are reported.
Taken together, our results suggest that couples with at least one graduate member are more likely to migrate to a major city regardless of the gender of the graduate. The results in Table 5 also indicate little significant relationship between the probability of migration and other gender-specific variables with the exception of female employment. We could interpret this finding as suggesting that the couple is more likely to migrate when the female's labour market position is tenuous. It is only in column 3 of panel D that we find a significant relationship between migration and a male labour market characteristic where couples are more likely to migrate to rural locations when the male is out of the labour force.
The results presented in Tables 4 and 5 (column 3 of panel D) also suggest that couples with higher household disposable income are more likely to migrate; however, HILDA Survey -Waves 2 to 9 (Pooled). Relative risk ratios in italics, coefficient estimates are in standard text, standard errors reported in parenthesis. Significance levels: **p < 0.01; *p < 0.05, signifance is also denoted here by bold font. Standard errors are adjusted for clustering on household identifier. All estimates (in panels A to D) include controls for the age (and age squared) of each couple member; each couple member's education relative to the MSR average for their occupation; dependent children in the household, least one couple member being foreign born, and if the couple are home owners there is not a significant relationship between couple migration and the female share of household income. This finding might be an artefact of not controlling for which couple member is the primary earner 10 ; if the primary earner is female, an increase in her salary will increase her share of household disposable income and vice versa for males (if he is the primary earner, an increase in his wage will decrease the female income share), potentially confounding the relationship in our analysis. Following Junge et al. (2014), we accordingly divide our sample to separately consider the subsample where the female is the primary earner and the subsample where the male is the primary earner (see Appendix Table 7 for relevant summary statistics). Results are presented for our base model (model A in columns 1 and 2) and full model (model D in columns 3 and 4) for each of these subsamples in Table 6 . The results for the male primary earners (columns 2 and 4 of Table 6 ) are very similar to those found in Table 4 (models A and D). Power couples of all types are again found to be significantly more likely to migrate than no-power couples, and whilst the marginal effect is now stronger for female-power couples, the differences in the probabilities are not significant between power-type couples. Amongst the female primary earner couples, there are no significant differences in migration probability between no-power and power couples (of any type).
Home owners are consistently less likely to migrate, as are couples where the female is employed (regardless of the gender of the primary earner). We also find that, whilst higher household income is associated with increased migration for female primary earning couples, female income share is again not related to migration for either subsample (see columns 3 and 4) supporting our earlier interpretation.
Conclusions
We analyse the within country migration movements of on-going couples in Australia between 2002 and 2009. The couples are divided into four categories based on the education levels of the members: power couples (both couple members have at least a college, defined as Bachelor or higher level, degree); male or female half-power couples (only the male or female partner, respectively, has at least a college degree); and nopower couples (neither of the partners has a college degree). We also address potential association of these migration movements with a range of local labour market features.
Power couples appear to be the most likely to migrate; however, we find this relationship to be significant and similar for both male half-power couples and female half-power couples. Furthermore, when the probability of migration is found to be significantly associated with gender-specific variables, these tend to be the female measures and not the male. Rather than being a tied-mover, we could interpret these findings as suggesting that females who are not well matched in the local labour market are successfully migrating the couple. Alternatively, the couple are more likely to migrate when the female's labour market position is tenuous.
Taken together, our results suggest that couples with at least one graduate member are more likely to migrate to a major city regardless of the gender of the graduate. The results are consistent with an urbanisation hypothesis for couples: partnered college graduates in Australia like to live in cities regardless of their gender or the qualifications of their partner. Compton and Pollak (2007) , the migration decision is defined in terms of a three equation latent dependent variable model (rather than the two equation model presented here), the third equation estimates the probability of the coupling continuing (not divorcing). The divorce equation cannot be estimated with the HILDA dataset that we use as it is not possible to identify why sample units disappear from the survey. 6 Inverse Mills Ratio HILDA Survey -Waves 2 to 9 (Pooled) The vector z it in Eq. (1) includes the base model variables and each couple member's own health status (a binary measure coded as 1 if the individual records their health as fair or poor, as opposed to being good, very good or excellent). Sample attrition is found to be relevant and should be addressed when considering coupled migration within Australia (as indicated by the significant Inverse Mills Ratio in the penultimate row of Table 4) . 7 We considered sample attrition correction based on Inverse Probability Weighting (IPW) which can be applied to general M estimators (Robins et al. 1995; Wooldridge 2002a, b) . This approach can be applied in the context of inherently non-linear models (such as probit). From the first-stage probit estimation represented by Eq. (1), the fitted probabilities of estimated response p it are obtained. The inverse of the fitted probabilities are used to weight the observations in the IPW models. The observations appearing for the first time in the sample are attached a p = 1 (a trivial interpretation is that sample units appearing for the first time in the sample are certain to be in their respective waves). Results are presented in column 3 of Table 3 for the base model. 8 Junge et al. (2014; Table 4 , columns 1 and 2) find an insignificantly different pattern across the genders in their Danish data set with over 4 million dual earner observations; they find power couples are the most likely to migrate, followed by male power and then female power couples regardless of the gender of the primary earner.
9 Table 9 of the Appendix provides full results for the base model multinomial logits corresponding to panel A of Table 5 : couples are again found to be less likely to migrate if the male is over-educated (although not significantly for migration into a major city) or if the couple own (purchased or currently paying a mortgage on) their house. HILDA Survey -Waves 2 to 9 (Pooled) All estimates (in models A to D) include controls for the age (and age squared) of each couple member; each couple member's education relative to the MSR average for their occupation; dependent children in the household, least one couple member being foreign born, and if the couple are home owners. For ease of analysis, marginal effects are reported. p > abs(Z) in parenthesis. Significance levels: **p < 0.01 *p < 0.05. Standard errors are adjusted for clustering on household identifier Standard errors are adjusted for clustering on household identifier. HILDA Survey -Waves 2 to 9 (Pooled) standard errors reported in parenthesis, Significance levels: **p < 0.01; *p < 0.05
